Binding to cellular macromolecules as a possible mechanism for the cytotoxicity of misonidazole.
Reduction of the nitro group occurred when [14C]misonidazole was treated with zinc dust in aqueous solution in the presence of ammonium chloride. When the reduction mixture was allowed to react with calf thymus DNA or bovine albumin, radioactivity was bound to both DNA and protein. Under the same conditions, misonidazole did not bind to these macromolecules. Analysis of the reduction mixture indicated that the hydroxylamine, amine, and hydrazo derivatives of mizonidazole were the major products. In a number of tissues of C3H mice after administration of [14C]misonidazole, radioactivity was detected in the DNA, RNA, and protein fractions. Similar results were also obtained with Chinese hamster ovary cells incubated with the drug in the absence of oxygen. It is postulated that nitroreduction and binding of the nitroreduction products to macromolecules is a probable mechanism for the mutagenic and cytotoxic properties of misonidazole.